This paper presents an approximate solution for systems of Volttera integral equations of the second kind using a reliable algorithm of homotopy analysis method. The solution is calculated in the form of convergent series with easily compatible components. The approach is tested for some examples and the results demonstrate reliability and efficiency of the proposed method.
Introduction
Differential equations, integral equations as well as combinations of them, integrodifferential equations, are obtained in modeling real-life engineering phenomena that are inherently nonlinear with variable coefficients. Most of these types of equations do not have an analytical solution. Therefore, these problems should be solved by using numerical or semi-analytical techniques. In numerical methods, computer codes and more powerful processors are required to achieve accurate results. Acceptable results are obtained via semi-analytical methods which are more convenient than numerical methods. The main advantage of semi-analytical methods, compared with other methods, is based on the fact that they can be conveniently applied to solve various complicated problems. Several analytical methods including the linear superposition technique [1] , the exp-function method [2] , the Laplace decomposition method [3] , the matrix exponential method [4] , the homotopy perturbation method [5] , variational iteration methods [6] and the Adomian decomposition method [7] have been developed for solving linear or nonlinear nonhomogeneous partial differential equations. One of these semi-analytical solution methods is the Homotopy analysis method (HAM).
HAM was first proposed by Liao in 1997 by employing the basic ideas of homotopy analysis in topology to produce an analytical method for solving various nonlinear problems [8] , [9] , [10] , [11] , [12] , [13] .This method has been successfully applied to solve different classes of nonlinear problems.
In this paper, a reliable algorithm of HAM which was given in [14] was used for solving system of Volttera integral equations of the second kind, such as: 
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The kernel of the integral K and f are known as functions, y is an unknown function should be determined.
Basic Idea of Homotopy Analysis Method
We consider the following integral equation   (1) where N is a nonlinear integral operator, t denotes the independent variable, y is an unknown function, respectively. For simplicity, we ignore all boundary or initial conditions, which can be treated in the similar way. By means of generalizing the traditional homotopy method, Liao in [11] constructed the so-called zero-order deformation equation 
which is used mostly in the homotopy perturbation method [15] , whereas the solution obtained directly, without using Taylor series [5] . According to the definition (5), the governing equation can be deduced from the zero-order deformation equation (2) . Define the vector field is governed by the linear equation (8) under the linear boundary conditions that come from original problem, which can be easily solved by symbolic computation software such as MathCad.
The Reliable Algorithmof HAM
The homotopy analysis method provides an analytical solution which is applied to various nonlinear problems. This section relates reliable approach of the HAM have been given in [13] .
To illustrate the basic idea of this approach, we consider the following nonlinear integral equation (12) where ( ( )) N y t is a nonlinear operator which include integer order integration and () ft is a known analytic function. In view of the homotopy technique, we can construct the following homotopy 
Using the definition of L and by seeking (16) can be simplified as (17) and so on.
The approximate solution of equation (12), therefore, can be readily obtained as 
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. (22) and so on, for 1 (22) can be written as: 
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Illustrative Examples
In order to illustrate the approach given in section four, two examples are presented in this section.
Example (1):
Consider the following linear system of integral equation 
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and so on.
Following Table ( 2) represent a comparison between the approximate solution up to 6
terms and the exact solution of example (2). 
